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with (C) an e poxy resin containing >45wt.% of a biphenyl-type epoxy resin of the fonnula (R is 
H or methyl; (n) is 0-6) and (D) an inorganic filler followed by heating and kneading and then 
cooling to effect solidification. The amount of the component A accounts for 1-60wt.% of the 
total amount of the components A to C, while the amount of the component D accounts for 
70-90wt.% of the total amount of the component A to D. Besides, it is preferable that this 
composition contains triphenylphosphine as curing auxiliary. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the epoxy resin 
constituent for the closures which closes electronic parts, such as a semi-conductor, the semiconductor 
device using it, and its epoxy resin constituent for the closures. 
[0002] 

[Description of the Prior Art] The epoxy resin constituent is used widely by the semiconductor device 
which closed electronic parts, such as a semi-conductor. The above-mentioned epoxy resin constituent 
consists of the hardening accelerator, a coupling agent, a release agent, a coloring agent, etc. various 
epoxy resins, such as a cresol novolak mold epoxy resin, the bisphenol A mold epoxy resin, and a 
biphenyl mold epoxy resin, the curing agent of those, an inorganic bulking agent, and if needed. 
[0003] Production of the above-mentioned electronic parts is shifting to surface mount methods (SOP: a 
small outline package, QFP:KUODDO flat package, etc.) from the conventional pin insertion methods 
(DIP: dual inline package etc.) with the demand of a miniaturization in recent years and thin-shape- 
izing. Since the above-mentioned semiconductor device is processed at elevated temperatures (for 
example, 210 degrees C - 260 degrees C), such as a solder reflow, in the case of mounting in the case of 
a surface mount method, hot heat joins the whole semiconductor device. It was easy to produce the 
problem to which a crack occurs in the closure layer closed with the above-mentioned epoxy resin 
constituent, or moisture resistance falls sharply at that time. 

[0004] As this cure, a semiconductor device is contained in a moisture-proof container as handling, or 
the sealing agent which used the biphenyl mold epoxy resin for JP,1-108256,A is mdicated as 
amelioration of the epoxy resin constituent for the closures, and the sealing agent which uses together an 
epoxy resin and polypheny lene ether system resin to JP,64-24825,A is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, improvement much more than a crack also tends 
to generate these sealing agents in the case of a solder reflow, for example as for the case of a thin 
closure layer with a thickness of 2.0mm or less is called for. Moreover, closing in the closure layer of a 
low dielectric constant is called for from improvement in the signal transduction rate of a chip circuit. 
[0006] The place which this invention was made in view of the above-mentioned fact, and is made into 
the purpose is to offer the manufacture approach of the epoxy resin constituent for the closures with 
which the closure layer which a crack does not generate is obtained, the semiconductor device using it, 
and its epoxy resin constituent for the closures, when put to elevated temperatures, such as a solder 
reflow. 

[0007] Moreover, the place made into other purposes is to offer the manufacture approach of the epoxy 
resin constituent for the closures with which the above-mentioned closure layer of a low dielectric 
constant in eye in addition is obtained, the semiconductor device using it, and its epoxy resin constituent 
for the closures. 
[0008] 
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[Means for Solving the Problem] The epoxy resin constituent for the closures concerning claim 1 of this 
invention is an epoxy resin constituent for the closures characterized by being an epoxy resin constituent 
for the closures containing the epoxy resin which contained the biphenyl mold epoxy resin expressed 
with a bottom type [1] as a component 45% of the weight or more, polypheny lene ether resin, a curing 
agent, and an inorganic bulking agent, and the range of the number average molecular weight of the 
above-mentioned polyphenylene ether resin being 1000-3000. 
[0009] 




R R 




[0010] R shows hydrogen or a methyl group among [type, and n shows the integer of 0-6. ] 
The epoxy resin constituent for the closures concerning claim 2 of this invention is characterized by the 
content of the above-mentioned polyphenylene ether resin being 1 - 60% of the weight of the range to 
the above-mentioned epoxy resin, polyphenylene ether resin, and the total quantity of a curing agent in 
the epoxy resin constituent for the closures according to claim 1 . 

[001 1] The epoxy resin constituent for the closures concerning claim 3 of this invention is characterized 
by the above-mentioned curing agent being a phenolic compound in the epoxy resin constituent for the 

closures according to claim 1 or 2. 

[0012] the epoxy resm constituent for the closures concerning claim 4 of this invention - claim 1 thru/or 
a claim - in the epoxy resm constituent for the closures of a publication, the content of the above- 
mentioned inorganic bulking agent is characterized by being 70 - 95% of the weight of the range to the 
total quantity of the above-mentioned epoxy resin, polyphenylene ether resin, a curing agent, and an 
inorganic bulking agent 3 either. 

[0013] the epoxy resin constituent for the closures concerning claim 5 of this invention - claim 1 thru/or 
a claim ~ in the epoxy resin constituent for the closures of a publication, it is characterized by 
containing triphenyl phosphine as a hardening assistant in a component 4 either. 
[0014] the semiconductor device concerning claim 6 of this invention ~ claim 1 thru/or a claim ~ it is 
characterized by coming to carry out the closure with the epoxy resin constituent for the closures of a 
publication 5 either. 

[0015] After number average molecular weight adds the phenolic compoxmd which is a curing agent to 
the solution which prepared polyphenylene ether resin in the range of 1000-3000, and is mixed and the 
manufacture approach of the epoxy resin constituent for the closures concerning claim 7 of this 
invention removes the solvent in the above-mentioned solution, it blends an epoxy resin and an 
inorganic bulking agent, carries out heating kneading, and is characterized by carrying out cooling 
solidification. 
[0016] 
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[Embodiment of the Invention] Hereafter, this invention is explained in detail. 
[0017] The epoxy resin constituent for the closures of this invention contains an epoxy resin, 
polyphenylene ether resin (it is described as PPE resin), a curing agent, and an inorganic bulking agent. 
[0018] The above-mentioned epoxy resin contains the biphenyl mold epoxy resin shown above [1] 45% 
of the weight or more. The above-mentioned biphenyl mold epoxy resin is hypoviscosity as compared 
with the cresol novolak mold epoxy resin used widely with the epoxy resin constituent for the closures, 
and even if it uses together with polyphenylene ether resin, melt viscosity of a resin constituent can be 
made small by containing 45% of the weight or more. If the melt viscosity of the above-mentioned resin 
constituent is small, in case it is closure shaping, there will be no generating of the air bubbles which the 
fluidity of resin calls a void well, and a moldability will become good. A biphenyl mold epoxy resin 
independent or mixing with a cresol novolak mold epoxy resin, a naphthalene skeletal pattern epoxy 
resin, the bisphenol A mold epoxy resin, bisphenol female mold epoxy resins, or these fire-resistant 
epoxy resins that were brominated is sufficient as the above-mentioned epoxy resin. Specifically, as for 
the above-mentioned biphenyl mold epoxy resin, YX4000H and YL6121 (oil-ized shell incorporated 
company trade name) are mentioned as a commercial thing. 

[0019] As for the polyphenylene ether resin used characteristic of this invention, number average 
molecular weight is restricted to the range of 1000-3000. If the above-mentioned number average 
molecular weight exceeds 3000, the melt viscosity of a resin constituent will increase, and a mechanical 
strength and thermal resistance fall that the above-mentioned number average molecular weight is less 
than 1000. By using together the above-mentioned polyphenylene ether resin and an epoxy resin, the 
adhesive property of a resin constituent is good, and since reinforcement becomes high at the time of the 
heat of a closure layer, when put to elevated temperatures, such as solder, generating of a crack can be 
prevented. 

[0020] Furthermore, since polyphenylene ether resin is the ingredient of a low dielectric constant, it can 
form the closure layer of a low dielectric constant. As the above-mentioned polyphenylene ether resin, it 
consists of structural units expressed with a bottom type [2], for example. Specifically, it is Pori (2, the 
6-dimethyl -1, 4-phenylene oxide, etc. are mentioned,). 
[0021] 
[Formula 31 




[0022] the inside of [type, and n a positive integer - being shown - Rl, R2, and R ~ 3 and R4 show 
hydrogen or the hydrocarbon group of carbon numbers 1-3, and even if Rl, R2, R3, and R4 are the 
same, they may differ. ] 

Usually, number average molecular weight is 10000-30000, and the polyphenylene ether resin obtained 
by these approaches although polyphenylene ether resin is producible by the approach currently 
indicated by U.S. Pat. No. 4059568 etc. is **. The number average molecular weight which is the 
component of this invention prepares number average molecular weight in the above-mentioned range 
using the thing of marketing with much above-mentioned number average molecular weight to the 
polyphenylene ether resin of the range of 1000-3000. As preparation of the molecular weight of the 
above-mentioned polyphenylene ether resin is shown for example, in scientific reference (Joural of 
organic chemistry, and "34,297-303" (1968)), polyphenylene ether resin with much number average 
molecular weight can be made to be able to react with polyphenol nature compoimds, such as bisphenol 
A, a phenol novolak, and a cresol novolak, under existence of a radical initiator, the redistribution 
reaction of the above-mentioned polyphenylene ether resin can be performed, molecular weight can be 
reduced, and number average molecular weight can obtain the polyphenylene ether resm of the range of 
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1000-3000. As the above-mentioned radical initiator, dicumyl peroxide, tert-butyl cumyl peroxide, G 
tert-butyl peroxide, 2-5 - Dimethyl 2 and 5-G tert-butyl cumyl peroxy hexyne -3, 2, 5-dimethyl 2 and 5- 
G tert-butyl peroxyhexane, Peroxides [ benzene / alpha-alpha'-bis(tert-butylperoxy-m-isopropyl) / [it is 
also called 1 and 4(or l-3)-bis(tert-butylperoxy isopropyl) benzene] ], such as a benzoyl peroxide, are 
mentioned. Moreover, although it is not a peroxide as an initiator, the trade name "screw cumyl" (1- 
minute reduction-by-half temperature of 330 degrees C) by Nippon Oil & Fats Co., Ltd. which is a 
commercial initiator can also be used. 

[0023] When preparing by the above-mentioned approach, to the polypheny lene ether resin 100 weight 
section with much number average molecular weight, the amount of a benzoyl peroxide is 3 - 10 weight 
section, and 3-20 weight section is suitable for bisphenol A. If there are too many amounts of a benzoyl 
peroxide and amounts of bisphenol A, the number average molecular weight of polyphenylene ether 
resin will fall, and if too few, the fall of number average molecular weight will not occur. The above- 
mentioned reaction conditions are the temperature of 80-120 degrees C, and about time amount 10-100 
minute, and it is desirable to use aromatic series carbon system solvents, such as toluene, benzene, and a 
xylene, for a solvent. 

[0024] In the epoxy resin constituent for the closures of this invention, it is desirable that the content of 
the above-mentioned polyphenylene ether resin is 1 - 60% of the weight of the range to the above- 
mentioned epoxy resin, polyphenylene ether resin, and the total quantity of a curing agent. It is 5 - 50 % 
of the weight more preferably. The above-mentioned content tends to generate a crack in a closure layer 
at less than 1 % of liie weight, if a content exceeds 60 % of the weight, melt viscosity will become high 
in the case of closure shaping, a void arises, and a moldability falls. 

[0025] When a phenolic compound is used as a curing agent, the curing agent which is the component of 
the epoxy resin constituent for the closures of this invention is desirable although moisture absorption of 
a closure layer is made low. As the above-mentioned phenolic compound, the naphthalene mold phenol 
resin compound expressed with a bottom type [3] and p-xylylene phenol copolymer expressed with a 
bottom type [4] are mentioned. When using a phenolic compoimd for the above-mentioned curing agent, 
the mole ratio with the hydroxyl group of the phenolic group to the epoxy group of the above-mentioned 
epoxy resin has the desirable range of 0.1-10. 
[0026] 
[Formula 4] 




[0027] 
[Formula 5] 
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[0028] m is zero or more integers among [type. ] 

As for the inorganic bulking agent which is the component of the epoxy resin constituent for the 
closures of this invention, inorganic powder, such as a silica and an alumina, is mentioned. The content 
of the above-mentioned inorganic bulking agent has 70 - 95% of the weight of the desirable range to the 
total quantity of the above-mentioned epoxy resin, polyphenylene ether resin, a curing agent, and an 
inorganic bulking agent, and is 75 - 90 % of the weight more preferably. The moisture absorption of a 
closure layer falls [ the content of the above-mentioned inorganic bulking agent ] at less than 70 % of 
the weight, it is easy to generate a crack, if a content exceeds 95 % of the weight, melt viscosity will 
become high in the case of closure shaping, a void arises, and a moldability falls. 
[0029] As for the above-mentioned inorganic bulking agent, it is desirable to carry out surface treatment 
by the coupling agent in order to improve concordance with an epoxy resin. As the above-mentioned 
coupling agent, silane coupling agents, such as gamma-glycidoxypropyltrimetoxysilane, gamma- 
aminopropyl triethoxysilane, and N-phenyl-gamma-aminopropyl trimethoxysilane, are mentioned, for 
example. 

[0030] What contained suitably a hardening accelerator, the release agent, the coloring agent, the flame 
retarder, the low stress agent, etc. if needed with an above-mentioned epoxy resin, polyphenylene ether 
resin, the curing agent, and the inorganic bulking agent is sufficient as the above-mentioned epoxy resin 
constituent for the closures. As the above-mentioned hardening accelerator, organic phosphines, such as 
imidazole derivatives, such as the third class amines, such as 1, 8-diazabicyclo (5, 4, 0) undecene -7, 
triethylenediamine, and benzyl dimethylamine, 2-methylimidazole, 2-ethyl-4-methylimidazole, 2- 
phenylimidazole, and 2-phenyl-4-methylimidazole, tributyl phosphine, and triphenyl phosphine, are 
mentioned, for example. Especially, since triphenyl phosphine makes the electrical property of a closure 
layer good, it is desirable. As for the above-mentioned release agent, camauba wax, stearin acid, a 
montanoic acid, carboxyl group content polyolefine, etc. are mentioned, as for the above-mentioned 
coloring agent, carbon black etc. is mentioned, as for the above-mentioned flame retarder, an antimony 
trioxide is mentioned, and, as for the above-mentioned low stress agent, for example, silicone gel, 
silicone rubber, silicone oil, etc. are mentioned. 

[0031] Next, the case where a phenolic compoxmd is used for a curing agent is explained as the 
manufacture approach of the epoxy resin constituent for the closures of this invention. Like ****, it 
carries out and number average molecular weight prepares polyphenylene ether resin in the range of 
1000-3000 using polyphenylene ether resin with much number average molecular weight, a benzoyl 
peroxide, bisphenol A, and a solvent. A phenolic compound is added to the obtained solution, it mixes, 
and the solvent in the above-mentioned solution is removed. Then, mixture is ground, components, such 
as an epoxy resin and an inorganic bulking agent which carried out surface treatment, are blended with 
this mixture, and it kneads using a heating roller, a kneader, etc. Furthermore, after kneading, cooling 
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solidification is carried out and it grinds, and it is made powder, or it is made granular and uses. Like the 
above, the polyphenylene ether resin which prepared number average molecular weight has and makes 
an OH radical an end, it is that of**, and adds a phenolic compound previously and blends an epoxy 
resin with these mixture. If an epoxy resin is added previously, an epoxy resin and polyphenylene ether 
resin will react previously, molecular weight becomes large, the fluidity of resin falls in the case of the 
closure, and a void tends to generate this. According to the manufacture approach of this invention, even 
if a moldability is good and is put to an elevated temperature, the epoxy resin constituent for the closures 
which forms the closure layer which a crack does not generate is obtained. 
[0032] Using the above-mentioned epoxy resin constituent for the closures, from those, such as 
compression molding, transfer molding, and injection molding, a semiconductor device etc. is closed 
and a semiconductor device is obtained. Since it comes to carry out the closure of the above-mentioned 
semiconductor device with the above-mentioned epoxy resin constituent for the closures, when put to 
elevated temperatures, such as a solder reflow, a crack does not generate it. Moreover, since the closure 
layer of a low dielectric constant is formed, the signal transduction rate of a chip circuit is excellent. 
When forming a thin closure layer with a thickness of 2.0mm or less especially, effectiveness shows up 
notably. 
[0033] 

[Example] Hereafter, the example and the example of a comparison of this mvention are given. 
[0034] The epoxy resin constituent for the closures used the raw material shown below. As a biphenyl 
mold epoxy resin expressed above [1], 195XL(s) (Sumitomo Chemical Co., Ltd.: weight per epoxy 
equivalent 195) were used as a cresol novolak mold epoxy resin, and Electronic Broking Systems400T 
(Sumitomo Chemical [ Co., Ltd. ] make: weight per epoxy equivalent 400) were used for the epoxy 
resin for YX4000H (oil-ized shell incorporated company make: weight per epoxy equivalent 195) as a 
fire-resistant bisphenol A mold epoxy resin. MIREKKUSU 225-3L (Mitsui Toatsu Chemicals [, Inc. ] 
make: OH equivalent 173) was used for the curing agent as a naphthalene mold phenol resin compound 
expressed above [3] as a p-xylylene phenol copolymer expressed above [4] in the kaya hardware NHN 
(Nippon Kayaku [ Co., Ltd. ] make: OH equivalent 140). An inorganic bulking agent uses fused silica 
powder, and a coupling agent is gamma. - The above-mentioned inorganic bulking agent performed a 
coupling agent and surface treatment at the rate of a compounding ratio shown in Table 1 using 
glycidoxy propyltrimethoxysilane. a hardening accelerator - in the release agent, the coloring agent 
used carbon black and the flame retarder used [ triphenylphosphine (Hokko Chem make) ] the antimony 
trioxide for natural KARUNABA. 

[0035] (Preparation of the number average molecular weight of polyphenylene ether resin) Number 
average molecular weight (it is described as Mn) prepared three kinds of polyphenylene ether resin (PPE 
resin) of the range of 1000-3000 as follows. 

[0036] The toluene 100 section was added in the commercial polyphenylene ether resin (G 
[ Japanese ].E. plastics incorporated company make: Mn=20000) 100 weight section (it is described as 
the section below), the benzoyl-peroxide (reagent) 6 section, and the bisphenol A (reagent) 6 section, 
and it stirred at 90 degrees C for 60 minutes. As a result of measuring molecular weight distribution for 
the obtained PPE content solution in a gel osmosis chromatograph (colunm configuration: TSKgel by 
TOSOH CORP., SuperHM-M(l)+SuperHM-H (1)), number average molecular weight was 2300. 
[0037] Moreover, the toluene 100 section was added in the polyphenylene ether resin 100 above- 
mentioned section, the benzoyl-peroxide (reagent) 4 section, and the bisphenol A (reagent) 4 section, 
and it stirred at 90 degrees C for 60 minutes. As a result of measuring molecular weight distribution for 
the obtained PPE content solution in a gel osmosis chromatograph like the above, number average 
molecular weight was 2800. 

[0038] Furthermore, the toluene 100 section was added in the polyphenylene ether resin 100 above- 
mentioned section, the benzoyl-peroxide (reagent) 10 section, and the bisphenol A (reagent) 10 section, 
and it stirred at 90 degrees C for 60 minutes. As a resuh of measuring molecular weight distribution for 
the obtained PPE content solution in a gel osmosis chromatograph like the above, number average 
molecular weight was 1300. 
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[0039] Otherwise, the toluene 100 section was added in the polyphenylene ether resin (G[ Japanese ].E. 
plastics incorporated company make: Mn=20000) 100 commercial section, the benzoyl-peroxide 
(reagent) 1 section, and the bisphenol A (reagent) 1 section, and it stirred at 90 degrees C for 60 minutes. 
As a result of measuring the molecular weight distribution of the obtained PPE content solution, number 
average molecular weight was 17000. 

[0040] Moreover, the toluene 100 section was added in the polyphenylene ether resin 100 above- 
mentioned section, the benzoyl-peroxide (reagent) 30 section, and the bisphenol A (reagent) 30 section, 
and it stirred at 90 degrees C for 60 minutes. As a result of measuring molecular weight distribution for 
the obtained PPE content solution in a gel osmosis chromatograph like the above, nimiber average 
molecular weight was 700. 

[0041] Furthermore, the toluene 100 section was added in the polyphenylene ether resin 100 above- 
mentioned section, the benzoyl-peroxide (reagent) 2 section, and the bisphenol A (reagent) 2 section, 
and it stirred at 90 degrees C for 60 minutes. As a result of measuring molecular weight distribution for 
the obtained PPE content solution in a gel osmosis chromatograph like the above, number average 
molecular weight was 3400. 

[0042] Combination of the denaturation PPE product obtained by preparation of the nimiber average 
molecular weight of the above-mentioned polyphenylene ether resin is shown in Table 5. 
[0043] The biphenyl mold epoxy resin expressed above [1] The 21.60 sections, (Example 1) The 21.60 
sections and a fire-resistant epoxy resin for a cresol novolak mold epoxy resin The 3.78 sections. The 
naphthalene mold phenol resin compound expressed with the 7.88 sections and the above [3] in the 
polyphenylene ether resin of Mn=2300 The 15.93 sections, It is [ hardening accelerator / which 
processed the 15.93 sections and the fused silica powder 352.49 section for p-xylylene phenol 
copolymer expressed above [4] in the coupling agent 2.13 section / the thing and hardening accelerator / 
release agent / the 0.95 sections and ] *♦** for the 5.40 sections about the 0.99 sections and a flame 
retarder in the 1.36 sections and a coloring agent. 

[0044] First, it prepared by the above-mentioned approach, the above-mentioned phenolic compound 
and toluene were added to the PPE content solution with which the 7.88 sections of polyphenylene ether 
resin of Mn=2300 were blended, and the solution of uniform toluene of 30 % of the weight of 
concentration was obtained. Toluene was removed from the solution of this toluene and a phenolic 
compound and the mixture of polyphenylene ether resin were obtained. This mixture was ground, the 
component of further others was added, and it kneaded at the temperature of 85 degrees C for about 5 
minutes using the heating roller. Then, it ground in diameter of about 5nun, and the epoxy resin 
constituent for the closures was obtained. In addition, the content of an inorganic bulking agent [ as 
opposed to the total quantity of 9.1 % of the weight, the above-mentioned epoxy resin, polyphenylene 
ether resin, a curing agent, and an inorganic bulking agent in the content of the polyphenylene ether 
resin of Mn=2300 / as opposed to 46 % of the weight, the above-mentioned epoxy resin, polyphenylene 
ether resin, and the total quantity of a curing agent in the content of the biphenyl mold epoxy resin 
expressed with the above in an epoxy resin [1] ] was 80 % of the weight. Moreover, the mole ratio of the 
hydroxy 1 group of the phenolic group to the epoxy group of an epoxy resin was 1.12. 
[0045] (Examples 2-10 and examples 1-7 of a comparison) The epoxy resin constituent for the closures 
was obtained like the example 1 except having blended by the blending ratio of coal shown in Table 1 
and 2. In addition, the example 2 - the example 6 and the example 9, and the example 10 used the 
polyphenylene ether resin of Mn=2300 like the example 1 . In addition, in the example 7, the example 8 
used the polyphenylene ether resin of Mn=1300 using the polyphenylene ether resin of Mn=2800. 
[0046] Moreover, the example 1 of a comparison, the example 2 of a comparison, and the example 7 of 
a comparison used the polyphenylene ether resin of Mn=2300 like the example 1. Using the 
polyphenylene ether resin of Mn==l 7000, the example 5 of a comparison used the polyphenylene ether 
resin of Mn=700, and, as for the example 6 of a comparison, the example 3 of a comparison used the 
polyphenylene ether resin of Mn=3400 further. Since the example 4 of a comparison did not use 
polyphenylene ether resin, PPE content solution creation actuation was not performed. 
[0047] The content of the above-mentioned biphenyl mold epoxy resin, the content of denaturation 
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polyphenylene ether resin, and the content of an inorganic bulking agent are described in Table 1 and 2 
like the above. 
[0048] 
[Table 1] 
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[0049] 
[Table 2] 
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[0050] (Evaluation) A solder heat test and evaluation of a dielectric constant were performed using the 
epoxy resin constituent for the closures of the acquired examples 1-10 and the examples 1-7 of a 
comparison. Moreover, the melt viscosity of a resin constituent, the flexural strength of a hardened 
material, and the moldability in the case of the closure were also measured. 
[0051] The above-mentioned moldability and the solder heat test were performed the following 
condition. The semiconductor chip with a 7.6mmx7.6mmx thickness of 0.4mm was mounted in the die 
pad dimension 8.2mmx8.2mm alloy leadframe with a silver paste, and was fabricated using 60 pin flood 
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package shaping metal mold with a dimension [ of 19mm ] xl 5mmx thickness of 1 .8nmi, and the test 
piece was obtained. The existence of the void in the closure layer of the obtained test piece was 
inspected with ultrasonic inquiry equipment. When there was no void, it considered as moldability 
success (O and display), and when the void had occurred, it considered as the moldability rejection (x 
and display). Furthermore, after preparing each the eight above-mentioned test pieces and absorbing 
moisture by 85 degrees C and 85%RH for 72 hours, temperature repeated twice actuation in which it 
was immersed in the solder which is 260 degrees C for 10 seconds. It observed after solder whether the 
crack would have occurred in the closure layer v^th ultrasonic inquiry equipment, and judged that what 
has generated the crack is poor. The result was shown in Table 3 and 4. All, the moldability was success, 
and examples 1-10 did not generate the crack, but have checked the good thing compared with the 
example of a comparison. 

[0052] The above-mentioned dielectric constant was measured based on the measuring method of the 
mold goods of JIS-K -691 1. The result was shown in Table 3 and 4. Compared with the example 3 of a 
comparison thru/or the example 6 of a comparison for which number average molecular weight did not 
use tihe polypheny lene ether resin of the range of 1000-3000, examples 1-9 have checked the low 
dielectric constant or the equivalent thing. 

[0053] The flexural strength of the above-mentioned hardened material stiffened the obtained epoxy 
resin constituent for the closures, produced the 10mmx4mmx 100mm test piece, and measured three- 
point flexural strength for this test piece using the compression tester the condition for the distance 
between the supporting points of 6.4mm, and crosshead speed 2mm/. The time of ordinary temperature 
and 240-degree C heat was measured. The result was shown in Table 3 and 4. Compared with the 
example 1 of a comparison thru/or the example 7 of a comparison for which number average molecular 
weight did not use the polypheny lene ether resin of the range of 1000-3000, it has checked that 
examples 1-10 had high flexural strength. 

[0054] The melt viscosity of the above-mentioned resin constituent measured 175 -degree C melt 
viscosity using the quantity-ized type flow tester. The result was shown in Table 3 and 4. 
[0055] 
[Table 3] 
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Table 4] 
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[Table 5] 
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[Effect of the Invention] claim 1 of this invention thru/or claim 5 - when the epoxy resin constituent for 
die closures concerning either was used and it is put to elevated temperatures, such as a solder reflow, 
the closure layer which a crack does not generate is obtained. Moreover, the closure layer of a low 
dielectric constant is obtained. When forming a thin closure layer with a thickness of 2.0mm or less 
especially, effectiveness shows up notably. 

[0058] Since the above-mentioned epoxy resin constituent for the closures is used for the semiconductor 
device which takes claim 6 as for this invention, when put to elevated temperatures, such as a solder 
reflow, a crack does not generate it. Moreover, since it has the closure layer of a low dielectric constant, 
the signal transduction rate of a chip circuit is excellent. 

[0059] The epoxy resin constituent for the closures obtained by the manufacture approach of the epoxy 
resin constituent for the closures which takes claim 7 as for this invention forms the closure layer which 
a crack does not generate, even if a moldability is good and is put to an elevated temperature. Moreover, 
the closure layer of a low dielectric constant is obtained. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The epoxy resin constituent for the closures characterized by being an epoxy resin constituent 
for the closures containing the epoxy resin which contained the biphenyl mold epoxy resin expressed 
with a bottom type [1] as a component 45% of the weight or more, polypheny lene ether resin, a curing 
agent, and an inorganic bulking agent, and the range of the nxmiber average molecular weight of the 
above-mentioned polyphenylene ether resin being 1000-3000. 
[Formula 1] 




R shows hydrogen or a methyl group among [type, and n shows the integer of 0-6. ] 
[Claim 2] The epoxy resin constituent for the closures according to claim 1 with which it is 
characterized by the content of the above-mentioned polyphenylene ether resin being 1 - 60% of the 
weight of the range to the above-mentioned epoxy resin, polyphenylene ether resin, and the total 
quantity of a curing agent. 

[Claun 3] The epoxy resin constituent for the closures according to claim 1 or 2 characterized by the 
above-mentioned curing agent being a phenolic compound. 

[Claim 4] claim 1 to which the content of the above-mentioned inorganic bulking agent is characterized 
by being 70 - 95% of the weight of the range to the total quantity of the above-mentioned epoxy resin, 
polyphenylene ether resin, a curing agent, and an inorganic bulking agent thru/or claim 3 - either - the 
epoxy resin constituent for the closures of a publication. 

[Claim 5] claim 1 characterized by containing triphenyl phosphine as a hardening assistant in a 
component thru/or claim 4 - either - the epoxy resin constituent for the closures of a publication. 
[Claim 6] claim 1 thru/or a claim - the semiconductor device characterized by coming to cany out the 
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closure with the epoxy resin constituent for the closures of a publication 5 either. 
[Claim 7] The manufacture approach of the epoxy resin constituent for the closures which blends an 
epoxy resin and an inorganic bulking agent, carries out heating kneading, and is characterized by 
carrying out cooling solidification after number average molecular weight's adding the phenolic 
compound which is a curing agent to the solution which prepared polyphenylene ether resin in the range 
of 1000-3000, mixing it and removing the solvent in the above-mentioned solution. 



[Translation done.] 
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[00151 *m(r>mm7tzg^tmjkmxjKi^>'m 

mm!^<^m^)mi. ^^t^^mnfii o o o~3 o 

0 OoKHfc^y 7x-^yx-x;WBai|gi&aSL^SF 
ffit. 8HldB-C&&7xy-;Hb^$:Jni.S^L. ± 

[00161 

[00171 ^ftm<r>mjm:^4i^i^mmimmi. x 

[00181 ±Mx.iii^>'mmi. fiffi Cl 5 T^^tl 
h. ±IBt'7x-;l/Sx4f=^rv6Slli{iS±fflXv-if:^ryfia 



5 

mniK^fsmmi^b^ <-ri^t*«T#6. mm 

m^Ti>X\>\ ±i!t'7*:iyl«x.-K:^>'SligJlflfJ!R<0 
t<OtLT. ft*«fc(4. YX4 0 00H. YL612 

[00191 *»BaK^fawt:fflv^^>iiSjK' J 7x-^ 

yx-T^wtana. st¥iw^«*« 1000-3000 
<r)!m\izmmixh . imL'^m^Am o o o s-s 

s«<i ooo3icSi-c&s2:tsiiei^'^«|8itt«HST-r 

iS^U^x-Wyx-T/HaiitXv-K^xfflliiJr 

[0 0 2 01 :$«i>tC. 5K'j7xri^>X-x/P^li«lS 

C:fc*«T^S. ±ffi.-KU7x-V>x-x;Haillk 

&t)<^-C*>&. A«c«fc:»4. (2, 6-i^^^;P- 
1, 4-yjL~uyit^^^vmimf'i>iih, 

[00211 

[fl:3i 

[0 0 2 21 CiC*. nJ4jE<^^S:S^L. Ri . 

R2 . R3 , R4 ttmxiimmLi-'3(D^{tm& 

i^L. Ri . R2 . R3 , R4 liHtft. mc-yX 

^4 0 5 9 5 6 8^fc:^$itTV^&*ftTfm-rS 
x-x;P8iill4ia¥*W«*« 10000-30000 

Th*)h. ^mmmmTS>m'^m^Mi^ i o 
0 o~3 0 0 0tf5«HO5Ky yx.-uyx.—r-n^m 

miH-miimmizwrn-th . 'j 7 x-w yx 

ural of organic chemistr 
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y, 34, 297-303 (1968) jfc:Sr«D<, 
ScT WF**5^^^^ U 7 x-W yx-x^l'aiJ!§i& 7 i^* 

^jvmm<^]m£rT. b'X7xy-;i'A. 7xy-n^ 
y#7-y^'. ^'uy-yi'y.-K7-5'^'^!ifJ7xy-rt' 
ttft:^i:Rl5$-«:T. ^-KU 7x-ixyx-r;l'^ 

1 0 0 0—3 0 0 OWKHcOjKU 7x-W>'X-xn' 

ii. 'J^^fWt-^^-f^ h\ tert-7'^;P^'5yp-'t- 
10 ;r^1^>^ h\ i^-lart-yi-JW^-:^^^^ K. 2 • 5 

2 ■ 5-l^3i^i\^2 ■ 5->''-tert-7' 
^)W^-:^^i/^^^y^ a - a' -yzX (tert-7'^ 
;pn-3r4fi^-m->f VT^e/P) -^y^V Cl • 4 
(tJtttl • 3) -h'X (tert-7'f-yM'«-;t^Wy 

i^smifimfhtih, tit. m«mtLxm.m^ 

« rh'x^5;H (14i-^f'«aK3 30X:) 

[0 0231 ±EI5rffi-^M-&«^. WfmtWfi 
^V^;K'J 7 x-Uyx-T/l^fiilg 1 0 0«MSSt:*tLji 
»fb'<>'y^yK0»{i3— lOMS. b'X7xy-;l^ 

A«43~2 0««a5**iiS-c*s. jS8fl:'<.:^y-f;Ko 
»^b'x7 X y-yi/AflDftfii5^rs y 7 x-l'y 

x-T;l-fi3lli<^¥l^:}H^*!>*fiTt, iJ^^rarStS 
¥J^iHF«<^T*«ie^^rir>. ±ffiRi^H1^l4fflS8 0 

~i2ox:. i^io-ioo4^rc*>*). mucv 

30 ffl-rSii:*5»llU\ 

[00241 *^<0«ihfflx.-K:^ri^fiilllfflJS!fefc:i3V^ 
T»4, -ta5Ki;7x::iVyx— f;H»lli<0#*a*s. ± 
Ex,-K^£/jaiig, ;K»J7x^Vyx-T/Pfi91|§. aiT. 
SfldSko^lhttcitL 1-6 OM%<offiHT'*5C:i: 
3{)«»*U\ iOff* L<tt5-5 0S«%-C*S. ± 

^W«*«6 0M%i&ieAl.i:Sjtfi!Ug<0|gfc» 

[00251 :m^<nmmx^^i^mmm)mwL 

40 «m'ftl.®fl^tt, 7x/-;l^'n:^5r®fldPIt^l. 
fc. SjJ:^<^®S¥2r<S<-r6<^fc:»iLV%. ±E7x 

yS7xy-;l^j|gffc^i|i)^, TiC C4 J -ca$ix5p 
-^S^Ui^y • 7x/-;i'«a^**5^f'?>*i2.. ±E 
«{b»lfc:7xy-;Hk^S:fflv>S^. ±axd?=^i^ 
ffiBg(^-K4f v-atitt S 7 x y-/l«<?)*^i: tfyt 
/PltttO. l-10OKH!fi^»*Un 
[00261 

[fl:4i 

50 




10027] 



OH 



(5) 
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8 



O}- CH. 




(3) 



CH, 



*10* I-ftS] 



OH 



CH. \-(d)- -{0}j*«' - 




o 



CH, 




(4) 



[0 0 281 CiC4>. m«0KLh<7)^-CftS. D 
*5«B<0»jl:fflX;tC=^ri^fiillgffljS1ijOfl!l«ttfiTj>Sil 

»3tem»l<o^H«fe:«L7 0-9 5tta%<0Sffl*5»i 

u<. J:0ff*t<tt7 5-9oam%'e*«. 

fiBE«»l«0t^W»*«7 0fift%*S5-C«Sjl:«<0i»^ 
[00291 J:m*HS3ti^«Xvif df i^SBgi: (7)^ t;^ 

[00301 ±Ms$t±m:'^^^i^mmmmni. ±a« 

mm. mm. mm. mf}m^m.is^Ltii> 
<7)Ttx\.\ immtmrntLxii. mm. i. s 

-j^T-r-h'i^^'o (5, 4. 0) '»'T-by-7. h 



rSVS, 2-;<^;M5:J^y-;K 2-xf-;l'-4- 
>><f-;MSrv-yK 2-7*-;M5^^/--'K 2- 

hy7'f-;i'*X7'f by7x-;i^*X7^y^ 

'jr^vy -< ymmft>ti. ±Mim&i^i. mm. a 
-if^yv^-^^^mmftyti. iMmmt. mm. 

EBtitry^^tytmifhtL. ±M&Si5:hmii. mt 
li. i^U^-yy/l^. >']ja^yzfj^, i/'y3-y:t'f 

[ 0 0 3 1 1 <)ct:, *lfiHH<^jhfflx.-K#j^ailifflj«!ft 

ft{i<^V^;Jfy7i::^^yx-r;HSj|g, mtlt^y^/^ 

SiPlOO 0—3 0 0 OcOliHtd^y ^x-Wx-x 
yPfiJIIiSrPi!^^.. #!t}Sffit:7x/-;Wt^^lni. 

mvi^t. ^^os^fcxdc^i^esiig. m^miiiM 
^m^^xmtrh, ^tytz. mmttimz. i^wm 



(6) 

9 

eaiigii5iag»cOHa5rWLTLS<^T. 5fetC7xy-;l' 
:*:§<^rO. »jl:<o|gt:fill|gc08SIMt*»'fiTL. jJ^'f H 

S. 10 
[00321 J:EJfjhfflx,-K:3f vfiaigffljSftS^fflk^ E 

ilM«. Jbi2»jl:fflx4f4fi/ffl||iffllK!ftT«±$ilT^r 
SOT. i|iBBy70-^^at:®$it:tiSfc. i'^ y 

(C, ©»2. OminJa.T<og|V^i*jM^«^SJi^ 

[00331 20 

10 0 34] ^isMt.^^^i^^'mSMim^'tW 
S5-fflV^fc. x.-Kdfi^@|i§{i^ 1^ C 1 3 •C^i^^il.b' 
7x::::;Pmx.ir=^>'®|§i: U-CYX4 0 0 OH (jftfllx 
3.)Vm>'^m. : X,-JC^i^Sft 1 9 5 ) ^'WV-n' 
Jif^v •/^'Mx^-K^i^aflgt LT 1 9 5 XL (ttS-ft^ 
aJStt3«^tt : X,-K^i/S* 1 9 5 ) Sr . ia8tt<^b';^ 
7 X y-ZPASX^f^fi'SJIifc tTEBS400T(tt 

sfl^^isK^as : x,-K^i^^ft4 0 0 ) ^fflv^t. m 

SfiEC3]-c«ms^7^'wyS7xy-/p 30 
fflflSfll^fc UT;{r^>'N- F N H N ( B^fla^^tt 
S!:OH^«140) S^. B5EC43-C*$tLSp-=^f 
i^uwy • 7xy-;Wfta^f*tt tTSV"/^':^2 2 5 
-3L (H#«Ett5!e^ttS: OHiftl7 3) SrfflV^ 

ymtm^mkn-itz. ®fl:«EJftt!i»±hy7x-/p 

[00351 (;ifj7x:i^ yx-x;HSJii<^¥i^ 
■mm^ ( M n tar) *« 1 0 0 0~ 

3 0 0 0<0liHO;Ky ^x-U-yx-r/Pffllg ( P PE 

[00361 1^JSi(/)il^^)y3^-Wy:t.-=f)Vim ( 0* 
G. E. r^X^ y^'^l^^iaS: Mn = 2000 0) 

1 0 omm (m^tmt) . im^^^yv^nv (m. 

m) 63. t'X7xy-;i^A (irgg) 6a5fc:h;kxyi 

ooai&aant. 9ox:"C6 04Mfflftfc. »i?>*iyiP » 
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PE#:t«a[-Sry;l'ji3g^DVh^7 7 (;i&^Al8«: 
my-«feS^ttSTSKge 1 . Super HM-M 

(1*) +SuperHM-H (1*) ) liZX^H^^ 
mm&Lli!^. a¥%ft^tt2 3 0 0T*r>fc, 

[0037] i^::. ±a.1f'J7x-^yx-T^i/SSB&l 

oos, 'ism.<yYMv{mk) 43, tx^xy- 
/I'A 43twwx>iooa5^aaniL. 9ot: 

•C60^^fi!#Uc. ^^>ii;tPPE-t*ilPjS5-JJBtP 

a¥%4H*J± 280 OTftoyt. 
[0 0 381 S<?>fc:. J:Eif'J7x::iW>'X-xA«l§ 

1 ooas. jfiK^b'^yy'f;!' (liSig) 1 oas. tx^x 

/-;UA(|©|) lOSfch/kx^iOOSU^^L, 

9 0t:-C6 OliMSBiptit. #^*lfePPE^i&Jga*± 

Sra^Lfcte*. a^J^^HFftli 1 3 0 OTi>o/i. 
[00391 ffifc:. ipfficOsKU 7 x-t':^x-x;pfiifli 
(B*G. E. 7-5Xf-<y^fl^^aS:Mn = 2 0 0 
00) 1003, 3iS!^<yV>f;KIG6) ISS, fx 
^xy-yUA igRfcWwxyi oosSriSdD 

90X:T60^ffUfc. «^>nfcPPE^«SS« 
«03H^^ffi*«£LJt*S», jR¥%«^l4 170 0 
0-C*-?/::. 

[0 04 01 tt:.. }Mi'^ny a,-vy:s:.-y-)vmm 

oo». aiwk'^yy'f/KiiSii) 3o«95. t*x7xy 

-;WA (sSlg) 3 03fc:Wl'X>'l0 035r^L, 9 
0X;T6 04^JStfPLfc. #^>nA:PPE^:ffigffi*±a 

[ 0 0 4 1 1 § J y 3i-\yy:ii-y-)Vim 

10 03, jaiHb'<^yV'f;KsSm) 23, b'x^xy 
-/PA 23(cWl'xyi0 03*aanL, 9 0 
r-C6 0^«B¥tfe. #^iiy::PPE^:^«5-J:ai: 

[00421 ±124?'; 7 xri^>x-T/l'Sifll<OS^% 
'fFFmntm^ii ')#<5>*lSggttPPE^SK0S^& 

[00431 (iaMail)l?IBCl]-C*S*l.Sb'7x 

~)vm.:r.^^^i^mm^ 21. 6 03, ^'wy-;ky4?7 

y mx.7ti^i^mm 21. 6 03. iB»ttx>ifdE->'fii 
Bi^3. 7 83, Mn = 2 3 0 0<0d?y7x-Uyx- 

x^nams- 7 . 8 83, ffiE c 3 D 

yS7xy-;l/ea)M:^Srl5. 9 33, b5SC4] 
•CSSiiS P-^i^»J W> • 7xy-;l.fttt^2: 1 
5. 9 33, ig«i^y;&»3fe3 5 2. 4 93*;&«!'Ty 
yym2. 133T'MaL/::t>c7). ®fl:(E3MR|Jr0. 9 
53, fgfflffmi. 3 63, «^J5rO. 9 93, SUa 
SOS: 5. 4 03fflv^«:. 

[00441 iff, ISmm-CtmL. Mn = 230 



(7) 
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12 



h'7 x-;PSX;|f^ vS8§<0#W«tt4 6M 10 
%, iEx^-Ki^s^fflflg, ^-KU^x^^Wyx-x/I'lSig. 

at^. ®fl3n<^tWfc*«-sM n = 2 3 0 o<o;jf y 7 

x:i^yx-x/HSIg<D^*M«9. lfi*%. ±Sx 
(znth y X y-;i/^*S!«tfyt;Ht{± i . 12TS> 

100451 (mtm2^io. 



tj« Iiis0i2~iist0!6aifiiis<»9. mmi ojin 

ttMlk^a. Mn = 23 0 0<0;Ky7xr:l^yx-7" 
^P^II^fflV^Jt . . SISi0| 7 «M n = 2 8 0 0 Odf 

'j^x^uyx-x/i'Sins-fflv^ mmsimn^i 

3 0 OCO^U 7x-pyx— f/WeiiSrfflV^fc. 
[00461 tti. itMmi. Jt«0i2, IkieWTJill 
l^mitmm. Mn=2300C05KU7x-Wyx-T 
/l-eSISS^fflV^Jt. lt«M^3«M n = 1 7 0 0 Ocodf J 7 
x::iU>'X-T;PSafli$rffl»-\ Jt«W5ttMn=7 0 0 
<^dfy7x::^v:/x— f^l«J|g*, Sfetr. ifclMS!6« 
M n = 3 4 0 OcOjKU 7x-Uyx-x/Pfi3BBi&fflV^ 
fc. ltSSW4ii.-KU7x::^l'>'X-ryHaj||5rfflV^*» 

[00471 ±M\^'y x-;l/SX;Kdf i-^HiT)^**. 
^;Jfj7xriUyx-x;|.S3ii§^*». Rl^. iHa 

[0048] 

[^11 







nmm2 












%<§M9 


XIKffllO 




YX400DH 


21.5 


32.4 


43.2 


31.52 


2^9Z 


41.56 


?1 6 


21.6 


Z7D 


10.8 


« 


1 9 5 XL L 


21.6 


10.8 










21 6 


21.6 


27 


10-8 


s 


EBS400T 


3.78 


3.78 


3.78 


3.78 


3.78 


3.78 


3./8 


3.78 


4.73 


1.89 


w 

tt 


A:Mi^2300 


7.88 


7.88 


7.88 


26.02 


43-36 


7.88 






9.85 


3.94 




B:Mn- 2800 














7.88 








c 


C:Mrt^l300 
















7.88 






m 




15.93 


15.93 


15.93 


12.7 


8.83 


33.49 


15.93 


15.93 


19.91 


7.97 


t: 




15.93 


1533 


15.93 


12.7 


8.83 




15-93 


15.93 


19.91 


7.97 




352.49 


352.49 


352.49 


352.49 


352.49 


352.49 


352.49 


35^5 


330-46 


396.55 




2.13 


2.13 


2.13 


2.13 


2.13 


2.13 


2.13 


2-13 


2 


2.39 




0-95 


0.95 


0-95 


0.71 


0.51 


0,91 


0.95 


0.95 


1.19 


0.48 




1.36 


1.36 


136 


1.36 


.36 


136 


136 


1.36 


1.7 


0.68 




0.99 


0.99 


039 


a99 


0,99 


0.99 


0.99 


0.99 


0.99 


0.99 




5.4 


5.4 


5.4 


5.4 


5.4 


5.4 


5.4 


5-4 


6.75 


2.7 


[1I5 




46 


70 


92 


89 


85 


92 


46 


46 


4G 


46 




SA 


9.1 


9.1 


30 


50 


9.1 


9.1 


9.1 


9.1 


9.1 




80 


80 


80 


80 


80 


80 


80 


80 


75 


89 
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^ ^ [^21 
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13 



14 







ite»2 




tte0l4 






wsm7 


X 

At 

« 
• 


YX400GH 




18-56 


43 J? 


4^4 


.^1.6 


21.6 


37 8 

. . 

37.8 


1 95XLL 


46.4 


27.84 


- 




21.6 


21.6 


EBS400T 


3.78 


3.78 


3.78 


3.78 


3.78 


3.78 


6.62 


P 
P 

E 


AJ4n=2300 


7.88 


7.88 


- 


— 


- 


— 


— 


D:Mn- 17000 


- 


- 


7.88 


- 


- 




EJ4n=700 


- 


- 


- 


- 


7.88 


— 




FJ4n=3400 


— 


- 


- 


- 


- 


7.88 


27i8 


fil 

t: 
M 




15.93 


15.93 


15-93 


18.26 


15.93 


15.93 


[41^:7 xy~iv 


15.93^ 


15.93 


15.93 


18.26 


15.93 


15.93 


27.88 


S 




352.49 


352.49 


352.49 


352.49 


352.49 


352.49 


286-4 




2.13 


2.13 


2.13 


2.13 


2.13 


2.13 


1.73 




0.95 


0.95 


0.95 


1,01 


0.95 


0.95 


1.6G 




1.36 


1-36 


136 


1.36 


1.36 


1.36 


2.38 




0.99 


0.99 


0S9 


0.99 


0.99 


0-99 


a99 




S.4 


5.4 


5.4 


5.4 


5.4 


5.4 


9^5_ 
46 






37 


92 


92 


46 


46 




8.8 


8.8 






9.1 


9.1 


9.1 




80 


80 


80 


80 1 80 


80 


65 



[00 501 (IF«)1*^»*tfcllttWl~10. »tX. 

[00511 jiiajS}gtt&t^^Baias*^«»c«^fr'c 

tfofc. 7. 6ininX7. 6mmX^0. Amm<r)^ 
jSg/^^^T^y^n-fY^^S. 2minX8. 2mm<r> 

19mmXl5mmxW^l. 8mm06 Ot:y77-y 

^) bLt:. ±^SI0^i^8Wmt. 8 

5-0. 8 5%RH-C7 2fifSl»Sb/cS. fflS*«2 6 0 

•cco^ii^fflfci o#Hjsa^ss#s-2iiigOjgtfc. * 
^t^::. jgrntj^sat^mic^Lfc. ^0«i~i 0 



* [00521 Jba^*<±JIS-K-69 11«0^ 
20 t^Lfc. a^J^iH^ftf^l 0 0 0~3 0 0 0ff)fm(O 
Sib«Sfi^6tclt^. Ilifc0!l~9«, <^m^X{iP^ 

[00531 JJ2«fl:!BJ<Oift»f3IS«. ^fcSjhfflxdf 
df>'fialiffl«!|*i^^®fl:$^^:, 10ininX4minXl00 
mmCDSSgm-SrfmL, Clf^tik^Vtrii^SESie . 4 
mm. ^'n;^'^.-/HXlf-H2mm/^<^^T3^fl 
tfSfem^BBigSStai&fflV^bfc. «afc 24 OW 
mi:m.Lt:, |g*tt*3Rt/mtC7Pt/::. ic¥i^ 
30 ^aA«10 00~3 0 0 0<0|gH<0;lfJ7x:^Vyx 
-TyM»ll§*ffiv v5rA»ofcJtRW 1 7lSlt)RW7 trJt 
'^.^ II«M1~1 Otti!Wf5ll66«KV^ii:36WCS 

[00541 issmmimmeommssni. jasfts^o 

— f;^5'*fflV\ 1 7 5x:<os»ittK«ra£tfc. 
Ji^3atJf*4t:*tfc. 

[00551 

[$31 







nmm2 


S%M3 












0/8 


0/8 


0/8 


0/8 


o/a 


0/8 


0/8 


0/8 • 


0/8 1 0/8 

1 




4.7 


4.7 


4.7 


I 4.3 


3.*) : 4.7 


4.7 


4.7 


4.4 ! 4.8 




C 


O 




o 


c 


1.1 


1S.S 


O 


C ' o 




15.6 


15.6 


15.6 


15.9 


15.6 


15.4 


15.5 1 16.1 


Ocgf/Brf) 2ftC1 


1.1 


1.2 


1.2 


1.1 


1.: 


:.2 1.1 


1.1 i 1.2 




510 


310 


210 


410 


520 


230 


560 1 370 ; 460 t 870 



[00561 
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1 5 



16 





itc»n 




tasmz 












5/8 




7/8 


B/S 


3/3 


3/S 


f/8 




4.7 


4.6 


4.7 


5.1 


4./ 


4.7 






X 


X 


X 


X 


X 


X 


« 






14.8 


15.6 


14.8 


IS 


14 V 


14.8 


12.1 


Ocgf/a) 




1 


1.1 


0.8 


0.7 


0.8 


0-8 






810 


720 


780 


180 


410 


S40 


160' 



[00571 



ppEjmmwt 



* * [*51 





KftPPE^VI 


A 


B 


C 


D 


E 


F 




100 


100 


100 


100 


100 


100 


BPA 


6 


4 


10 


1 


30 


2 


PPE 


too 


100 


100 


100 


100 


100 


BPO 


6 


4 


10 


1 


30 


2 


Mn 


2300 


2800 


1300 


17000 


700 


3400 



[00581 :^micom^e^i>^i^mii. ±m 



[00591 *56BBcoff^7^SSjtfflxdf=^ v-iaiig 



(72)i6i«8« ^ n-m 



